CESPK-DE 29 September 2000

Memorandum for Record

Subject: Recommendations for Minimum Separation distances (MSD) for Tourtelot OE Removal
Action, Former Benicia arsenal.

Summarv: A technical evaluation of the Most Probable Munitions (MPM) and Minimum Safe
Distance has been completed based on the latest available information, and the guidance that
would apply if the Corps of Engineers were conducting the work as a Formerly Used Defense
Site (FUDS). Guidance applicable to OE removals at FUDS sites includes guidance from the
Department of Defense (DOD), Department of Army (DA), U.S. Army Corps of Engineers
(USACE) and Corps Huntsville Center (HNC). The analysis and findings would be applicable to
Sectors 3A and 3B that were recommended for a removal action in the Engineering
Evaluation/Cost Analysis (EE/CA) prepared by HNC for the FUDS program.

We have identified the appropriate MPM and MSD for each of the work areas within Sectors 3A
and 3B that the Corps of Engineers would use if it were executing the removal action. These are
based on an un-armed 37 MM projectile and an un-armed 60 MM Morar.

The City of Benicia is planning to do additional actions outside the areas recommended for
removals in the EE/CA. These areas do not fall within the normal Corps of Engineers OE
removal categories and the normal MSD definition process would not be applicable.

However, if the removal action in the EE/CA Sector 3A or Sector 3B removal areas resulted in
finding live ordnance items at the edge of the planned removal areas, the normal Corps of
Engineers procedure would be to incrementally expand the removal action into the adjacent area
until no further OE items are located. During the search for OE items in such an expansion area,
the MSD for the MPM in the adjacent Sector A or Sector B area would continue to be used.

The role of CESPK in these efforts is limited to that of providing guidance, technical reviews, site
support, and advice to the City of Benicia as described in the MOA with the City of Benicia.
Approval of work plans and the adoption of appropriate MSD will be up to the authorities
responsible for conducting the OE removal and approving the actions.

Technical Evaluation: In Sector 3A, a 60 MM mortar has been identified as the MPM, and
would have a fragmentation distance of 1080 feet. Since the munitions are not likely to be fuzed
and armed, it would be appropriate to a 1 Hazardous Fragment in 600 Square Feet MSD with a
minimurn separation distance of 200 feet.

The prior Demolition area portions of Sector 3A Sector 3B is an area that has identified a 37 MM
projectile as the MPM. A radius of 1250 feet from the demolition pit has been used to define the
potential kick-out area from the pit. The 37 MM projectile has a fragmentation distance of 1181
feet. Since the munitions are not likely to be armed. it would be appropriate to a 1 Hazardous
Fragment in 600 Square Feet MSD with 2 minimum separation distance of 234 feet.
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TO: Heather McLaughlin \ "o O .
City of Benicia Lo

250 East L Street
Benicia, CA 94510

NURGE Ea

PROJECT: Benicia Tourtelot Cleanup Project

CONTRACT NO: NA
INSTALLATION: Benicia Arsenal

THE ENCLOSED DOCUMENTS ARE BEING TRANSMITTED TO YOU FOR:
[X] COORDINATION [X] INCORPORATION  [] INFORMATION

DOCUMENTS ENCLOSED:

1. Responses to DTSC's follow-up questions (email dated 18 October 2000) on USAQE randim
For Record dated 29 September 2000. Subject: Recommendations for Minimum Sepatg:ﬁ ﬁ

for Benicia Tourtelot OE Removal Action.
REMARKS:
Hearher,

Attached are the USACE responses to DTSC’s follow-up questions on the 29 Se bcr 200 ?ﬂdm
for Record, Subject: Recommendations for Minimum Separation Distances for J&’lelo' OE%»t(1
Action. Please note that ] have forwarded a copy qf the attached Memorandum for Record to Stewan Black

of the DTSC. Please forward to any interested parmies.
If you have any questions regarding these responses, pleas¢ call me at (916) 557-7906.
Bruce

cc:  John Esparza, Technical Team Legd
Stewart Black, Project Manager, DTSC

T T
If enclosures ere not as listed, please notify us at once. CESPK-RIy-H
: 1326 J Srreat
FROM: Bruce Handsl Sacramento, CA'9§5814-2922
Projest Manager Tel: (918) 567-7908

Fax: ($16) 687-7888



CESPR-PN-H (200a) ' 15 Decemdbaxr 2000

MEMORANDUM FOR RECORD

SUBJECT: Response to follow-up questions (transmitted via pmpl}
cn 18 October 2000) on the 29 September 2000 Memorandum fof
rRacord, Subject: Recommendations for Minimum Sepa-ﬁg op wvsranc?ﬁ
(MSD) for Touxrtelot OE Removal Acticn, Former Benic: A*F¢F4T

i

1. REFERENCES:

a. DOD 6055.9-8TD, DOD Ammunition and Explosiv?T %Fiqqy
Standards, July. 158889. C

and the U.S. Army Cerps of Engineers, District, Sacy

b. Memerandum of Agreement (MOA) between the g;;¥ pd ggg;¢iﬁ
gy %
Tebruary 1958. Fﬁ?

¢. HNC-ED-CS-8-98-1, Methods for Predicting Dr,mg*y
Tragnentation Characteristics of Cased Explesives, ??gyﬁ*T Lﬁ?§

d. ENC-ED-CS-8-98-2, Method fox Calculating Rangs to No Mc:g
~har One Hazardous Fragment per 6500 Sgquare Feet, Janugf? }9%?

e. Memorandum of Record, United States Army Corpg of
Eng,neers (CESPR-DE), 29 September 2000, subject: Regq qw
for Minimum Separation Distances (MSD) for Tou:telot OFfn 3@;
Action, Former Benicia Argenal.

£. Memorandum, United States Axmy Corps of Engineers (CEHNCv
OE-CX), 02 March 2000, subject: Determination of Appropriats ',
Safety Distances on Ordnance and Explosives (OE) Project Sites,
OE Center of Expertise (CX) Interim Guidance Document 00-01.°

g. Draft Work Plan for the Ordnance and Explosive Removql
Actlonsg, Secrtors 2, 4 and 5, Former Benicia Arsenal, Send Giﬁ, Gh,
July 2000. Prepared by EODT on behalf of the U.S. Army '
Engineering & Suppert Center, Huntsville, Alabama.

h. Draft Remedisl Investigation/Feasibility Study, Toutelot
Cleanup Project, Benicia, California, November 16, 2000. Prepared
by EBarth Tech.

2. ATTACHMENTS :

A. United States 2rxmy Corps of Eugineers, CEZHNC-ED-CS-S,
calculations of Minimum Separation Distances., 60 mm M4ASA3, 3
April 2000.

E. United Stztes Army Corps ¢of Engineers, CEHNC'ED—csfs,



c. Areas of Concern. The analysis and f£indings originally
presented would be applicable to Sectors that were recommended
for a removal action by the USACE; Sectors 33 and 3B were
recommendad for a removal action by the USACE in the Engineering
BEvaluation/Cost 2nalysls (EE/Ca) preparsd under the FUDS program.

It is understood thet CE/UX0 investigation and removal
activitiss may extend ocutside of Secter 3A and 3B. Furthermore,
as originally outlined in reference (a), and as provided in ‘
attachment (@), USACZ has established methods and proceduras to
eddress expansion (and/or reduction) of the area of concary;
during the search of OE items in such an expansion area, the MSD
for the MPM in the adjacent Sector A or B area would coatipue o
be used (see figure 3 o attachment (e)). In general howave),
the minimum separation distance may be reduced to fit the
situation but in no case will the minimum separaticn distanch be
legs than the range to no more than 1 hazardous fragment per 6060
square feet, 200 feet, or K50 based on overpressure, whichever is

greater (reference (f)).

Under tha sforementioned EE/CA, the USACE did not recommend
a removal action at the D-1 Area, western portion of the south
valley, the antire North Valley, the Ridge areas and/or
surrounding community. Theses mreas are identified under the on-
going OE RI/FS and the USACE are providing recommended MSDs at
the reguest of the City of Benicia (See attachment (a)).

4. POINTS OF CONTACT: If you need additiomal information,
lease contact Mr. AR Smith at 916.5§7.6973 or Mr. Bruce Handel
gt 916.557.7906, Project Manager, CE$?K—PM—H.

gc: Project File
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ATTACEMENT A

Minimum Separation Distances
Ft Qrd
80 mm M4SA3
3 April 2000

REQUESTED BY: Patt Berry
PREPARED BY: Michelie Crull, PhD, PE

This form shows calculated distances only. It does not conpfituts
approval, Concurrance of CEHNC-OE-S is requirad to deterrmnq the
applicable distance for a specific site.

In aseordapes with (IAW) OE Center of E:;pgxﬂse Interim Guiganca Racymant .
83-08, use of the rangb o no more than 1 hazardous fragment!ﬁqo $9 fi as th?
minimum separation distance for accidentg} fdetonations requirgg wr

Justification, a risk analysis, calculation of this distancs by CEI-WG-#%%F-%, %H
concurrancs of CEHNC-QE-S. _ g

CALCULATIONS FOR UNINTENTIONAL DETONATIONS

Maximum Fragment Range = 1080 #t
Range to No More Than 1 Hazardous Fragment/600sq ft = 200 ft
Range to 0.9 psi Overpressure = 42 f

IAW OE Canter of Expertise Interim Guidance Document 88-08, the minimun
separation distance for Intentional detonations may not ba less than the def,q it
distance provided in DoD 8055.8-STD or the maximum fragment range or the
K328 overpressura distance.

CALCULATIONS FOR INTENTIONAL DETONATIONS

Maximum Fragment Range = 1080 ft
K328 Overpressure Range = 277 ft

The primary fragmentation characteristics used in the calculation of the values
listed above were computed AW CEHNC-ED-CS-S-88-1. The maximum
fragment range was calculated using the maximum welght fragment and th
initial velocity from thase characteristics in the computer software

range to no more than 1 hazardous fragment/500 sq ft was calculgt V\V\(
CEHNC-ED-CS-5-88-2.
SIGNATURES:

Z o

ubject Matter Expert



AL iunnay+ &

Publis Withdrawal D};Way (P¥yRy
Camp Beale, Califorpjg -
31 August, 1998 -

MUNITION: 37 mm MKIi
REQUESTED BY: Bill Sargent
PREPARED BY: Douglas E. Grant, P.E.

This form shows calculated distances only. It degs not constitute
approval, Concurrence of CEHNC-OE-S {s requ f?d to determine the
applicable distance for a specific sits. U

1

In aceardance with (JAW) OE Centar of Expertise Igterim Guidance Document
98-08, use of the rangs te ne more than 1 hazardous fragment/800 sq f} 85 the
PWD for accidental detenations requires written justification, a risk analysis,

caleulation of this ¢istance by CEHNC-ED-CS-S, and concurrgnes of CEHNC-

OE-S.
ACCIDENTAL DETONATIONS

Maximum Fragment Rangs = 1181 ft
Range to No More Than 1 Hazardous Fragment/600sqft=_200 it
Range to 0.9 psi Overpressure= 43 #t

AW OE Center of Expertise Interim Guidgnpe Document 8. thg PWD for
intentional detonations may not be less than the default digianes provide
DoD 8055.9-STD or the maximum fragment range or the K328 overpr

distance. - {

jn
re

INTENTIONAL DETONATIONS

Maximum Fragment Range= 1181 #
K328 Overpressure Range= 282 ft

The primary fragmentation characteristics usad in the caleylation pf tf ¢ y?iueﬁ
listed abpys were computed IAW CEHNG-ED+(§-5-88-1. The max M
fragment range was calculated using the maximyym walght fragment ap
inttial velocily from these characteristics in the computer software TRAJ. |

range to no more than 1 hazardous fragment/ﬁp? sq ft was gajenlajed A
CEHNC-ED-CS-5-88-2. o -

SIGNATURES:

W YOl W o \Srees
SubjecrMatter Expert CEHNGC-ED-CS ra@cmef

1of1
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e ot é’u»m:p‘
RO B KL e e AL T Jr?"i
[ =T Jan 98 | Camp Gramt
| 0S5 Mavy 98 Castnar
15 Jul S8 Camp Bornneville
13 Oct SB Benicia - orduance MK IZ
Bunkers
13 Ooct 9B Benicia - Revetment 200 37 mn
Area
¢ Oct 38 | Fort Dix - Correctional 234 8. mm
Facilicy '
22 Jan 98 Panzma - Rangsas 7, 7A, 341 «05 mm -
18 and 10
19 Feb 98 Duck 202 2.75" rocket
26 Feb 59 Camp Grant . 228 ! 3" gtokas
04 Mar 99 Sgring Va.ley = OU3 200 | 75 mm Mk TI
25 apzr 99 Jafferson Proving 34l k 105mm |
Groundsg - Sulfuxr Area ' '
24 Jun 85 Iliinois Orc Plan 200 MIAL AT Mine
06 Jul 8¢ Brooksville-Rocket 200 2.36" rocket
Range '
06 Jul 53 | Brooksvilie- Mortar 234 8. mm
Range
10 Sep 29 Mallinckredt - 310 100 1b parrot
‘ Srockpile 2
15 Sep 89 Ft. MeClellar - Bastern 200 60 mun
Bypass
15 oet 99 Papohaka 302 2.75" rocket
18 Oct 5§ Nansemend - Tidewater 200 No Ozdnance
Community College
29 Oct 99 Nansemond - Ares O i 361 4.5 Trocket
08 Feb 00 Nansemond-anocmaly ' 200 No Ordnance
investigation ‘
1l Teb 00 Camp Elliz -~ Axrea B 200 60 mm -
14 Mazr 00 | Conway-Ranges IV & VII 273 20 1lb Frag Bomd
16 Mar 00 | Guam 298 2738 cal
08 _Apr 00 Hohenfels 250 90 mm
06 apr 00 Ft. Benning 400 Mk Il Grenade
1s apr 00 Nansamond - iree 0 and 361 4.5" rocket
Kick Out arsa i
I 20 apr (0 CQs | 200 No Ordnanbe

‘U.8. Army Corps of Engineers, Ordnance and Explosive (CE) Lgn
Center. Huntsville, CEENC-OE-DC. Data is current through Apz?

2000.






ApAcmmT 3

Response to Follow up Queskions oz :gi ﬁ,%, my Qorps of
Engineers Recommended Minimum Separatian Rig &npz (MSD) Zox

rdnance and Explosives (OE) Removal A?ﬁ%?ﬁﬁ‘?F he Peuztelat
Site, Benicia, Califernia. fosher 200 ,

the atcached
H

e

DTsC has reviewed Colonel Walsh's lett$g ?
" Memorandum f£or Record and have the fclﬁqu
request for addition§1 information: - ‘

Ganeral Comments/Questions

1. The map contained in the Memorandum for Record is unclear ps
to which MSD should be used in th?'ar? #§: Wnsye Sectors 3a
and 3b overlap. Please clarify which Mg? should be used in
the overlap areas. hE ; .

Regponge: To Ffurther clarify the MSDs, the single map contained
in the 29 September 2000 MFR has been replqgfd with three
saprrate coleor~coded maps (figure 1, 2, & 3)! The maps reflect a
MSD of 200 feet for Sector (3a) snd Secter (3p). The original
MSD Memorandum For Record (MFR) of 23 s.pt.é@;: 2000 bas bean
rovised by adding the three figures (see attachment (@)).

2. The ACOE has been involved in projact meetings and is aware
that the proposed QE/UXCO scanning and clearance activities
for the Tourtelot project extend outside of Sector 3a and
3b. However, the ACOE haz not provided an approved MSD for a
significant portion of the Tourtelot site targeted for
OE/UX0 investigation/remediation. Please provide DTSC with
the ACOE approved MSD for UX0O/0OE clearance werX to b2
performed on the entire Tourtelot Site including the D-1
Area, wastern portion of the south valley, the entire North
Valley, the Ridge areas and surrounding community (if

needed) .

Response: A detailed response bhas been provided under secticp
3(0) of the 11 December 2000 WFR.

3. It eppears that the MSD for remediation of TNT at the site
has not been included in the this evaluation,.as ?:?Y;oggly
requested. Please provide this infermation. o

Responze: The USACE acknowledges DTSC’s previous waggaﬁ§~ﬁ ,

MSD for remediatlon of TNT strips located at the Tourtalet EE@E,



The USACE bas recently received the information mecessary to
calculate the net sxplosive welght under reference (h). also,
the USACE-SPE hag just received the necessary guldance to
aaleulate an MSD for this situation. The calculations are
currantly being developed and will be provided teo the City of
Benicia at a later time under separate cover.

4. Please provide DTSC & copy of the coler maps (including any
necessarv revisions as raguested in 1, 2 and 3 above)
idantifying the MSD locations. It is difficulr to understand
che maps in black ancé white.

Ragponse: Sec response to commeant nnmbo: 1 above.

5. It is unclear how the ACOE has sestablished the approved MSD
contained in Colonel Walsgh'’'s letter. Please provide the
supporting documentation and calculatiens £or the use of the
"Range to No More Than One Hazardous Fragment per 600 Sguare
Feat" calculation. Pleage Iinclude a list of gimilar projects
which have been successfully completed using an MSD
caleulated using the reduced "Range to No More Thap One
Hazardous Fragment per 600 Square Feet” calculation
recommended for the Tourtelot site. Also, please include the
number of accidents that have occurred when clearing OF on
gimilar sitaes? :

Reasponse: Supporting documantation and aseoclated caleulations
have been provided (see attachment (A) and (B)). Sge attachment
{€¢) for projects that have been succeasfully coxpleted uging a
reduced ‘Range t© ne more than one hazardous !rnqmlFt per 5§00
square feet’ M3D, : ﬂu

2 survay of reported accidsats that have occurred vhen clearing
Of while emploving a ‘Range to NOo More Thanm 1 Razardous FPragment
pexr 600 sgquare fset’ NSD has besn coampleted by U.§. Army Corps of
Engineers, Ordnance and Explosives (CE) Design Center, OE Safety
Office (CEENC-OE-8). There have been no reported accidents
involving OF clearance cperations while employing a 1/600 MSD
(pee www.bnd.usace.army.mll).

6. Please explain now the recent discovery of a potentially
live mortar., tall fin section has been addressed in the MSD
calculations. The tail fin was discoverad wgll outside ?E
the 1250’ radius suggested by the ACOE. What impact, if eny
could this discovery have on the calculations and
recommendations provided by the ACCE.



Responee: Under USACE procedures if during the design stage of a
UXO/QE removal or 1nvegtignticn project new imformation is
discovered, this information is assessed and modificationg to the
design incorperated ms required. The process of managing and
acting upor new information is further refined during field
execution. USACE regulations governing exscution of TUX0O/OE
removal or investigation projects, require that information o3
tke number, type and condition of UXO/OE encountered is asse#sed
daily and acted upon immedlately if necessary.

On December 5, 2000 the USACE provided a detailed responss fo
Benicia City Attorney concerming the recent discovery of the Qil
£in. Any questions or concerns posed by the DTSC that are @E
addressed in the December 5, 2000 response should be addrasﬂp in
the Tourtelot RI/FS documeat (reference (k)) as requirsd by the
DTSC Oxrdsr No. I/SR 98/59-011.

Specific Questions

7. Page 1: Under the Summary: section; paragraph 2. Indicates
that the appropriate Most Probably Munition (MPM) for Sector
32 and 2b are an un-armed 60 MM mortar and an un-armed 37 MM
projectile, respectively. Please provide documentation to
confirm that the €0 MM Mortar found in Sector 3a should be
claggified as un-armed and was not primed, fuzed and/or
fired. Infcermation available to DTSC also indicated that the
60 MM mortar that was found was a high explosive (HE) round.
Pleasa confirm that a 60 MM EE mortar was used &8 the MFM to
determine an appropriate MSD in Sector 3a. The map contained
in the Memorandum for Record indicates that the 37 MM
projectile found in Sector 3b was fuzed. Please provide the
justification used by the ACCE to classify this ordnance as
un-armed when determining the appropriate MSD for Sector 3b.

Response: The key concept that must be understood by all parties
is the impact of classifylng an item as ‘un-armed’ versus ’armed’
and the use of the ’'Range to No Noro Than 1 Hazardous Pragmont
per 600 square feet’.

If an item is classified as ‘armed’, then the use of ’Range to No
More Than 1 Hazardous Fragment per 600 square feet’ ipg not an
option under Department of Army regulatlions. If however, the
item is classified as ‘un-armed’ the option to use the ’Range to
No mMore Than 1 Eazardous Fragment per 600 square feet’ is still
available.

Whether the item is ‘fuzed’ iy nop oonsidered when deciding to



asszess the ’‘Range to No More Than 1 Raxardous Fragment per 600
square feet’ option. Moreover, the 37 mm projectile bas an
internal fuze and must be considered ’fuzed’ under normal USACE
procedures; hence the idenmtification of ‘fuzed’ in the MFR map.

The USACE, Oxdnance and Explosive Deslign Center, Structural
Branch (CEHNGC-ED=CS-S) amployed ‘latest availabls infermation’
ard profasgiomal judgment to claagify the MPM of a 37 mm
projectile and 60 pm mortar as 'un-armed’. The justification to
assign thig claasglficaticr is based on:

(a) The item likely originated from a demolition pit
and under normal demolition proceduras the item
would bave to be ‘un-armed*® in oxrder to allow
movenent ¢f the item to a demolition pit location;
and .

(b) The lack of historical records to indicate live
fire (i.e. range activity) ever occurred at the
Bericia aArsenal.

The USACE acknowledges that information about the 60 mm mortar
round indicated that it was a high explosive (EE). USACE also
confirms the 60 mm mortar HE was used as the MPM for Sector 3a.

Notesr See Attachment (A) and (B) zxnd refsrence (a) for a detailed
degeription of the relationship between ‘Maximum Pragment Range’,
‘Range to No More Than 1 Hazardousg Fragment per 600 square feet/’,
‘Range to 0.9 peli Overpressure’ and ‘K328 overpressure distance’.

8. Page 1: Under the Summarys section; paragraph 5. Please
" refer to the Imminent and/or Substantial Endangerment

Deternmination and Remedial Action Order issued by DTSC for
the Tourtelot Property on June 1, 1929. The United States
Department of the Army is jointly and severally respensible
for carrying out all actions reguired by the order. The
CESPX has been attending project meetings, providing
technical direction and acting as the official
represantative of the United States Department of the Army
cn all aspects of the Tourtelot project. In this capacity
CESPK has assumed & much broader scope of responsibility in
the Tourtelot matter then Jjust advisor to the City of
Benicila. Thig responsibility includes, but is not limited te
the safaty of persomnel working at the site and public
safety of area residents.

Responss: A question or commept was pot provided. 1If the
Seviawer intended to pose a questiqn or comment please revise



agcordingly. Please note however, the USACE respectively request
that any correspondence related to this subject be forwarded
&irectly to the USACE, Sacrameato District Legal counsel.

g. MSD - Please provide the supporting calculation for the
MSD in both Sectors 3a and 3b. The 200 MSD appears Lo be a

fauvlt value.

Response: Again, the reviewer is referred to Attackment (A) and
{B) for supporting calculations. As cutlined in reference (f),
¥MSDs amaller than 200’ axe not allowed under USACE regulations,
even though caloulations may reflect shorter distances (alsc see

raference (a)).

10. Page l: Under the Technical Rvaluation: section; paragraph
2. Pleasa define what you mean by, "A radius of 1250 feat
from the demolition pit has been used to define the
potential kick-out area %rom the pit". Specifically what
does the phrase "potential kick-cut area represent" mean.
Also please define why only one pit has basen used to defined
the 1250’ kick-out when four demolition pits havae been

identifled.

Response: The Technical svaluation hes been revised by focusing
the discussion on the IMFM £or wach Ssctor rather than sub-areas
within a Sector. The 1l Decamber 2000 MFR reflsats this change.

Nota: the 1,250-fc0ot distance war amployad during the approved
EE/C2 investigation. We knew little about the type of cordmance
that was used at the damelition site sc we selected the 1250
default distance as a reasonable distance for limitimg our Sector
size. This may or may not be an appropriate distance for a
removal action, but the solution is te axpand the clsarance area
if we’re still finding ordnance at the limits of the area.

Potential kick-out area means an area around tha demclitioz pit
witkin which we would expect to find kick-ocutg of live ordnance
from detonatiocns. The analysis focused on the ‘worst case’ or
largest demolition pit; this is consistent with UXO/O0F removal
operations where ‘worst cmse’ areas would be addreased prior to
other areas withim the Sector. Moreovaer, the other 4 demolitiox
pits are in close proximity to the primmary pit.

11. Page 2: Conclusions and Reccummendatlons: Item number 2.
Please define gqualitatively and quantitatively the increass
risk to the public identified in the statement; "The




reduction to a 1 Hazardous Fragment in 600 Sguare Feet MSD
ig an increase risk to the public that must be assumed by
those officials approving the adoption of this reduced MsSD".

Reeponse: Determiming, quantitatively, the risk from
unintentional ard intentional detonations 1s a major challenge to

the Departmant of Defemse including the Department of Army.
Reaching asonsezsus ¢n the methods, procedures and fundamental
assumptions of & quantitative rIisk assessment is an on-going
Natlional effort and major focus of the Deparxtment of Defensae,
regulatory agencies and stakeholders. While xuch progress has
been made iz this zrea, a guantitative answer cannot be provided

at this time.

Qualitatively, the risk at maximum fragment distance is minimal
(less than 1 parcent probability), whereas at the 1/600 qistgnaq
tRHEFY'F 4 1 pescqat probabilify of p pergen im the open being
gtruck by a hazardous fragment (sae Rgfereacq (a) for additicnal
detail). :

12. Peage 2: Conclusions and Recommsndations: Item number 2.

Additional information which will be regquired to understand
thes increased risk te the public include:

1. what is the underlying assumption for choosing the 1
hezardous fragment in 600 sguare feet as an acceptadle
rigk?

Respeonse: As digcussed earlier, the use of professicnal Judgment
lead to the underlying assumption that the items are unfired and
tharefora un-armed.

Refarencs (a)} further discusses the development of, and criteria
for, a 'Range to No Mere than 1 Eazardous Pragment pexr 600 Square
Faest (1/600 Distance)'.

2. Has the Army used thisg calculation as the bagis for an
MSD in other cleanup sites nenr civilian residential
aress?

Response: fee attachmert (C) for projects that have been
successfully completed using @ reduced ‘Range to no mare than ona
hazardous fragment per 600 square feet’ NSD.

3. Please be sure to include a table to illustrate heow ;ba
risk will vary witb~chaq,e in digtynce £rom the
getonation poiat. Ror axample if the MSD is 234’ what



is the risk to an individual standing at 235’ f£rom the
detonation ox at 200’, 300, 400°...

Respense: See response to quaestion 11 and the following table is
provided. :

Table 1
QUALITATIVE RISK VERSUS
DISTANCE AWAY FROM DETOMRATION POINT

RN LA o F - .Lnﬁmc“'e e o i
Inareased Riak. A Minimal risk. A
person (6 £t tall, 1 |person (€ £t tall, 1
ft wide) taking oo £t wide) taking =o
svasive action bhas & |evasive action has

17600 DiGtande., 7. .| Macimum Fragment. . |

)

1% probabllity of less than a 1%

baing struck by a probabllity (but not

hazardous fragment zere) of beidng
struck by a

| bazardoug fragment
* source: DOD 6055.9-8TD, DOD Ammunition and Explosive Safety
Standaxds, July 19995,

4. Also please provide information on fragment velocity
and striking energy at the select distances included in
the table. Since these figures will be somewhat
technical please provide an example and/ox illustration
of what each fragment velocity and striking energy
means in laymen’s terms.

Responsa: 8triking energy is related to fragment mags and
velogity (BE=1/2 mv®). Velocity 13 dependent on distance traveled
and the drag coefficient. The drag coefficient is dependent oz
fragmant weight, shape and velocity.

A hazardous fragment is cme with a striking energy of 58 £t-1lbsg.
The 58 ft-1lbs oriteria was approved by DDESB in April 1971 and is
based oo a report by the Medical Department of the Army using
empirical data from WWI, WWII and the Korean war ae well as
experimental test data (reference (a)).

In laymen’s terms, a 20 lb. bowling ball dropped cm your foot
from 3 foet high will impact with 60 f£t-lb of guergy and thus
deliver the emergy of a hazardous fragment. Figures may be
developed upon request of the Cilty of RBenicia.



13. Page 2: Conclusions and Recommandations: Item numbaer 3.
Although a recommendation is made “that the public be made
aware of the MSD and the additional hazards.' Through our
discussgions with ACOE representatives it appears the
Department of Defense has used the approach of smaller MSD's
at other sites. Has =he Department Of Defense found an
effective way to make the public aware of this increased
risk. The Arsenal appe&rs to be poised to use the same
reduced MSD’s. How is the Corps going to make the pudblic
aware of the use of the smaller MSD and the associated
increase risk te them, including those areas adjacent Lo

highway 680.

Bas?q;as; fpr thp Work Fhs Corpe of Fngineers is exgcgp&ag f

: 2eFRod & ré,x:?ﬁ, @8 ko i:;fqom
i vﬁ 21§ 9f P! zf
LA zgz igﬂ.m L,
January 01, n a oG E‘ wogram, the USA

ias developing a Community ) o alioty P:og*an:
which will be presented to ths Bonicia City Coyncil on 16 January

2001.

The planned method and procedureg, augmented by risk
copmunication techunigques, Lave proven to be an effective way to
communicate xigk to the public.

It is anticipated, for the work executed under the Tourtelot
project, the method and procedures to infozrm the public will be
presented in an OE removal Work Plan(¢) prepared as part of tke
RI/FS for the Tourtslot Clean Up Project. Ses reference (h).

i14. Page 2: Conclusions and Recommendations: T“tem number 4. As

discussed, the MSD will be part of the explosive safety
submission to Department of Defense Explosgives Safery Board
(DDESB) . The approval of the ugse of the procedure should be
provide as soon as possible. This will make the OE Removal
Werk Plan, Community Safety Plan and Contingency Action Plan
easier to reyiew if the previously reviewed end approved
procedures have been provided.

Response: stion or commeat was not preovided. If the
g* Yiewer in ended to posze n questiop comment please revize

99p3dingly; :The USACE sup tgﬁ gzﬁ;orgc;;nnndation Fhft qﬁﬂ ?SS
o

4S. Page 2: Conclusions and Recommendatiomai Item number 5.

= approved and made part of




2ased on the potential kick-out area and area 3& and 3b
boundary lines, there appears to be an overlap of MSD areas
around and overlooking Sector 2 and D-1. Should the MSD be
vevised to reflact the larger of the two MSD's in areas of

overlap?

Respeonsae: As previously discussed, to further clarify the MIDs,
the single map contained in the 25 September 2000 MFR has baen
replaced with three separate color-coded maps (figure 1, 2, & 3).
mhe maps refleot a MSD of 200 feet for both Sactorz so there is
no larger MSD. The original MSD Memorandum For Record (MFR) of
29 September 2000 bae besn revised by adding the three figures

(Bee artachment (e)).

16. Page 3: Maps The MSD for the D-1 area, the western portion
¢f the south valley and the northern portion of the South
Valley is net clearly understood. Pleage provide the
approved MSD that should be used in these and any other
undefined areas on the Tourtelot site,

Response: A detailed responge hasz been provided under secticn
3(0) of the 11 December 2000 MFR. Alsc see Figures 1, 2, and 3 of

attmachment (@).

17. Plaase provide a dilscussion of *hazardous fragment."
1. What i8 & “hazardous fragment"?

2. Define what makes up a hazardous fragment?

3. How hazardous is a "“hazardous Ifragment™"?

4. How large is 2 "hazardous fragment"?

5. What is the potential or llkely damage to a person hit
wicth e *hazardous fragment"?

5. At what distance from the uncontrolled detonation does

2 plece of fragment become a “non-hazerdous fragment"?

Response: A hazardous fragment iz defined by DOD 6055.9-STD am
one having an impact energy of 58 ft-lb or grmater. The sizs of
a hazardous fragment may be lerge or small. Mass and velocity
determine the energy, which in turn determines whether it is a
hazardous fragment, or not. At velocities achieved during
detonation, fragments smaller than X ouncs will not be hazardous.

To give an idea of the cther end of the scale, a 20 1lb. bowling
ball dropped on your foot from 3 feet kigh will impact with 60
ft-1b of energy and thus daliver the enargy of a barardous

fragment.



The damage t¢ & person kit by a hazardous fragment depends upen
the shape of the fragment, the angle of impact, and whather it
strikes a vitul oxgan or not. The 58 £t-lbs is considered by DOD
to be an acceptable risk. The aumber isx a result of injury
statipgtics gathersd from WWI, WWII, and the Korean War. Thigm ig
also the MATO definition of hazardous fragment.

A bazaurdous fragment becomes a non-hazardous fragment when the
energy is less than 58 f£t-lbs, which ie a function of mass and
velocity. Distance does not enter ianto the equation. See
response to question 12(4).

18. What is the likely or potential property damage that could
occur from frag within the identified MSD and up to The
maximum Ifragment f£1ight distance?

fespopse: UThere will probably be property dapage, buf | uch
aamggﬁaiq depenqegi‘ogfthe’ﬁizovpfpybu gz; ig:og: gzzehgz s

fragments, orientatien of théd round) depth below the syrface, and
pther factors. e o e

19, what is the likelihood that an uncontrolled detonatiop will
ocecur? S o ' s

Regponsa: Based on professional judgpent, it is vazry uplikel
that a unintentiozal #q;cgaﬁiop will capgur, otherwise the USA
wouldn’t have proposed te raduged the MED to 1/600.
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CESPK-DE - 11 December 2000

Memorandum for Record

Subject: Recommendations for Minimum S¢paration distances (MSD) for Tourtelot OE Removal
Action, Former Benicia arsenal.

mary; A technical evaluation of the Most Probable Munitions (MPM) and Minimum Safe
Distance has been completed based on the latast available information, and the guidance that
would apply if the Corps of Engineers were conducting the work as a Formerly Used Defense
Site (FUDS). This memorandurn updates the memorandum dated 29 September 2000. Guidance
applicable to OE removals at FUDS sites includes guidance from the Depantment of Defense
(DOD), Depprtment of Amny (DA), U.S. Army Corps of Engineers (USACE) and Corps
Huntsville Center (HNC). The analysis and findings would be applicable 1o Sestors 3A and 3B,
including the potsntial expansion area adjacent 1o the sectors, that were recommended for a
removel] action in the Engineering Evaluation/Cost Analysis (EE/CA) prepared by HNC for the

FUDS program. .

‘Wa have identifiad the appropriate MPM and MSD for each of the work areas within Sectors 3A
and 3B that the Corps of Engineers would use if it were executing the remnoval action. These are
based on an un-armed 37 MM projectie and an un-armed 60 MM Morr.

The City of Benicia is planning to do addidonal actions outside the areas recornmended for
removals in the EE/CA. These areas do not fall within the normal Corps of Engincers OF
rernoval categories and the normal MSD definition process would not be applicable.

However, if the removal action in ths EE/CA Sector 3A or Sector 3B removal areas rasulted in
finding live ordmance items at the edge of the planned removel areas, the normal Corps of
Engineers procedure would be to incrementally expand the removal action inio the adjacent area
until no further OE iterns are located. During the search for OF items in such an expansion area,
the MSD for the MPM in the adjacent Sector A or Sector B aree would continue to be used.

The MSD for sector 3A, 3B, and the expansion area would be based on @ 1 Hazardous
Fragment in 600 Square Fest MSD. In all these areas, 2 200 feet arc would extend owtwerd from
the edge of inrusive work areas. (See map figures 1, 2, and 3)

The role of CESPK in these efforts is limited to thar of providing guidance, technical reviews, site
support, and advice to the City of Benicia as described in the MOA with the City of Benicia.
Approval of work plans and the adoption of appropriste MSD will be up to the authorities
responsible for conducting the OF removal and approving the actions.

Technical Evaluation: In Sector 3A, a2 60 MM mortar has been identified as the MPM, and
would have a fragmentation distance of 1080 feet. Since the munitions are not likely to be armad,
it would be appropriate t0 & 1 Hazardous Fragmen: in 600 Square Feet MSD with 2 minimum
ssparation distance of 200 feat.

The sector 3B area bas 2 37 MM projectile idemtified as the MPM. The 37 MM projectile has a
fragmentation distance of 1181 feet. Since the munition is not likely to be anmed, it would be



appropriate to & 1 Hazardous Fragment in 600 Squers Feet MSD with 2 minimum separation
distance of 200 faet.

Based on the assumption the an OE expansion protocel were needed adjacent to sector 3A or 3B,
and the item located ar the edge of the sector was not Jarger than a 6OMM morar or 37VM
projectile nsed as the MPM for the sectors, 2 200 fest MSD should continued to be used for
intrusive work in these arees. An appropriate MSD will need to be calculated for intentionsl
detonations. Engineering controls can be employsd during intentional detonations to reduce the

blast distance.

1o ZCOTL. ations:

1. Public safety must be a leading concern for the interested parties and the Corps of Engineers
in proceeding with the OE response. Public officials, public safety personnel, UXO workers, and
public living and working near the site must be made aware of the hazards and responses being
" made to reduce them.

2. The maximum fragmentation distance calculations for ths 37 MM and 60 MM MPM's (if this
were 2 Corps of Engineers project) would be that of 1181 feet and 1080 fest, respectively.
Sectors 3A and 3B would be appropriate for reduction of the MSD to a | Hazardous Fragment in
600 Square Feet MSD besed on the MPM being unfuzed and unarmed. The reduction to a ]
Hazardous Fragment in 600 Square Feet MSD is an increased risk to the public that must be
assumed by those cfficials approving the adoption of this reduced MSD, .

3. We recormmend that the public be made aware of the (MSD) and the additional hazerds that
they may be exposed to in the event of an unintentional detonation when using the 1 Hazardous

Fragment in 600 Square Feet MSD.

4. Prior to conducting OF removal actions at this site 2 detailed OZ Removal Work Plan will
need to be developed, reviewed and approved by the appropriate agencies. The work plan will
need to include & Community Sefety Plan that addresses issues of public safety, coordination,
notification and measures to deal with planned evacuations for both unintentional aad intentiopal
.detonations. The work plan also needs to include 2 Contingency Action Plan to evaluare the
potential for additional OE items discovered that would change the recommendsd MSD based on

the present MPM, and for intentional detonations.

£, If at any time a UXO or a larger MPM is discovered, work must be halted and notifications be
made 1o the appropriate authoritics, who must reevaluare the MPM, MSD and the appropriateness
of using 2 1 Hazardous Fragment in 600 Square feet MSD. This evaluaton process would
establish new MSD based on the new MPM. A new evaluation and approval for a 1 Hezardous
Fragmen! in 500 Square Fest MSD would nesd to be completed and be in place before eny
maxirurm fragment distance counld be reduced.



FIGURF 1. Most Probable Munitions (MPM) and Minimum
Separation Distance (MS Sector 3A Tourtelot Property.

KEY

Intrusive Work Areas in Sector 3A.

) N 200-foot MISD Arc around intrusive Work

® areas In Sector 3A. (MsD based on an unarmed 60 MM

¥ Mortar as the MPM, 1 Hazardous Fragment In 600 Sq. Ft. MSD= Arc
of 200 Feet.)

,--af'-""' P

'14‘1 J 2
% da’ !
> N Yy A
. »
s ¢ TN g
3 DR x
3 N i
N N g .
s
\

AZ

7 4”?(

A ~p
2 ~R A\
" .

B o

24




Sector 38
Demolition Area

-
Rl

e a/ UJ‘(&“‘.S/ '

|
.|
-1

A =

te ?4mm SvopnalProjactiic (Uslvzed) Dgptn €

el

f‘-- 37mm Projasiis (fuypm Depth CA

N

A
‘ i

%
2 /G

N v SS

FIGURE 2. Most Probable Munitions (MPM) and Minimum

r 3B Tourtelot Property.

Intrusive Work Areas in Sector 3B.

200-foot MSD Are around intrusive Work

& areas In Sector 3B. (MSD based on 2n unarmed 37 MM

¥ Projectile As The MPM, 1 Hazardous Fragment In 600 Sq. Ft. MSD=
&F Arc of 200 Feet)




Sector 3B
Demolition Area

3
.

o \
& % 7R -

S

WS, |- 1= Tyma Siopnairojectls (Usfuzed) Qapih & 71
AN O .

/‘lc 37 Projectia Fuded) Oepts 4"

N\

N
CHBLEZS e l'?':.."-" 6 ' A‘; \ -
LD .--v-.; S/ F N E T
BN

el V=
Yo/ ;
‘ Z

FIGURE 3. Potential Mini jon Distan {
asion from Sectors 3A and 3B

Intrusjve Work Areas in Potential
Expansion Area Adjacent to Sectors 3A
and 3B. |

200-foot MSD Arc around intrusive Work

areas In Expansion Area. (Msp Based Either on an
Unarmed 37 MM Projectlle or an Unarmed 60 MM Mortar as the
MPM Extending From the Adjacent Sector, Both having the same 1
Bezardous Fragment In 600 Sq. Ft. MISD= Arc of 200 Feet.)






\l"‘ Department of Toxic Substances Control

Edwin F. Lowry, Director
10151 Croydon Way, Suite 3
Sacramento, California 95827-2106

Gray Davis
Governor

Winston H Hickox

Agency Secretary

Califernia Environmental
Protection Agency

February 9, 2001

Mr. Bruce Handel

Project Coordinator

United States Army Corp of Engineers
1325 J Street

Sacramento, California 95814

Mr. Ted Splitter, P.E.

Project Coordinator

Northgate Environmental Management, Inc.
850 Northgate Drive, Suite 313

San Rafael, California 94803

TOURTELOT CLEANUP PROJECT ORDNANCE AND EXPLOSIVES REMEDIATION
MINIMUM SEPARATION DISTANCE

Dear Mr. Handel and Mr. Spiitter:

The purpose of this letter is to respond to your request to implement the United States
Army Corps of Engineer (ACE) recommended Minimum Separation Distance (MSD) of
200 feet during ordnance and explosives (OE) remediation for the Tourtelot Cleanup
Project. It is the Department of Toxic Substances Control's (DTSC) understanding that
Granite and ACE intend to use the ACE recommended 200 foot MSD to establish an
area in which all nonessential personnel will be withdrawn for their protection in the
event of an accidental detonation during the OE remedial activities. Although some risk
remains to the surrounding people and property, it is DTSC's understanding that
Granite and the ACE are willing to appropriately address any injury or damage caused

by a detonation at the site.

DTSC initially requested the use of the maximum fragmentation distance of the most
probabie munition as the MSD for the site. The current maximum fragmentation
distance is estimated at 1,080 or 1,181 feet based on the most probable munitions to
be found across the site. Granite and ACE have requested the MSD be based on the
calculated distance that represents the location at which fragments in flight from an
accidental detonation of the most probable munition will equal 1 hazardous fragment in
a 500 square foot area (1/600). This is approximately a 1% chance for a person six
feet tall and approximately one foot wide, standing in the open at the 1/600 MSD
distance to be hit by a hazardous fragment in the event of an accidental detonation.

ACE has advised us that tnere have been no reported accidents involving clearance

operations white emplioying the 1/600 MSD. The use of the 1/600 is not normally used
for OE projects unless certain site and ordnance conditions are met. Additionally, ACE

Tho energy challenge facing Califorma is real  Every Califomian nescs lo take immadiste action fo reduce energy consumption.
For 8 list of simple ways you can reduce demsnd and cut your energy costs. see our YWab-site at www.dlsc.ca gov.
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Mr. Bruce Handel
Mr. Ted Splitter
February 9, 2001
Page 2

goes on to state in writing that “The reduction to 1 hazardous fragment in 600 square
feet MSD is a risk to the public that must be assumed by those officials approving the
adoption of this reduced MSD". To date, neither Granite nor ACE have provided
sufficient supporting information to allow DTSC to fully analyze the associated risk of
the recommended 200 foot MSD. DTSC recognizes the ACE's experience with OE
safety issues, but has concerns regarding the 1% risk. Given the above, DTSC can
accept ACE's recommended 200 foot MSD, with the addition of a voluntary separation
distance (VSD) encompassing the maximum fragmentation distance for the most

probable munition.

DTSC believes that the OE investigation and remediation can be protective of the local
community provided the following requirements are implemented and maintained
throughout the course of the investigation and remediation:

1. Granite will delegate safety and quality control oversight of OE investigation,
detection and remediation to ACE. All field decisions for blow-in-place or
storage for destruction in a chamber will remain with the ACE.

2. ACE, in their oversight capacity, will be assured by Granite that the Minimum
Separation Area Notification and Implementation Plan (MSAP) is operational
and in place according to the final approved OE Remedial Design Document

(RDD).

3. At a minimum, all Defense Department Explosive Safety Board
recommendations and requirements will be implemented when performing OE

scanning and removal of OE.

4, Properly trained ACE OE experts will be present on the project site with authority
to stop work and/or modify procedures if site conditions dictate.

5. ACE will monitor all field activities to provide compliance with Quality
Assurance/Quality Control plans and safety procedures. ACE will also be
authorized to randomly check the OE work through appropriate means.

8. In addition to the 200 foot MSD recommended by ACE, a VSD encompassing
the broader area of all residents, businesses and schools located within the
maximum fragmentation distance for the most probable munition, currently
1,080 and 1,181 feet, will be notified of the potential hazards associated with an
accidental detonation. The natification of all residents, businesses and schools
within the VSD will include a public meeting and notification component so
people can make informed decisions on the risks posed to them by this activity.
Any residents, schools or businesses located within the VSD choosing to
temporarily withdraw, will be offered the same support services as resxdents
schools and businesses located within the 200 foot MSD.
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7.

10.

Both the 200 foot MSD and the VSD will be implemented at any time when OE
intrusive activities are being performed. Intrusive activities include, but are not
limited to, digging to identify surface and subsurface anomalies and excavation

and grading activities in OE suspect areas.

Affected individuals within the 200 foot MSD and the VSD will be offered support
services. Procedures for implementing the withdrawal will be contained in the
MSAP approved by DTSC prior to the start of field work. At a minimum, the
MSAP will address notificatior, transportation, hospitality accommodations and
issues of special needs for all affected people. The MSAP will also address
security for all homes and businesses of those affected individuals. Specific
procedures for cost reimbursement to residents for damage caused by
detonation associated with OE remediation will also be included in the MSAP as

part of the final OE RDD.

A separate MSD will be required for handling and treatment of explosive
concentrations of Trinitrotoluene (TNT) contaminated soils. To date ACE has
not provided a recommended MSD. DTSC will review the proposed MSD and
associated safety procedures for TNT when Granite and ACE submit the

information in the OE RDD.

For controlled intentional detonations or controlled anomaly digs, a different MSD
than the 200 foot MSD/VSD approach identified above for accidental detonations
may be applied. This MSD would be based on the specific OE location, size and
protective measures used for the controlled detonations or anomaly digs. The
use of these types of MSDs will need to be discussed as part of the OE RDD.

If additional information or site conditions warrant changes in the above MSDs and
associated activities, they may be modified upon written approval by the DTSC. My
staff will be available to meet with you to discuss any questions you may have. Please
feel free to contact Mr. Stewart Black at (316) 255-3712.

Sincerely,

Anthony J. Landis, P.E.
Chief

—e

R . S,

Northern California Operations
Office of Military Facilities

CC:

Mr. Scott Goidie, Vice President
Pacific Bay Homes

701 Southampton Road, Suite 209
Benicia, California 94510
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CcC:

Ms. Heather McLaughlin
City Attorney

City of Benicia

150 East L Street
Benicia, California 94510

Mr. Edwin F. Lowry, Director
Department of Toxic Substances Control

PO Box 8086
Sacramento, California 95812-0806

Mr. Bob Borzelleri, Chief Deputy Director
Department of Toxic Substances Control

PO Box 806
Sacramento, California 95812-0806

Ms. Dorothy Rice, Deputy Director
Site Mitigation Program
Department of Toxic Substances Control

PO Box 806
Sacramento, California 95812-0806

Mr. Rick Moss, Chief

Permitting Division

Department of Toxic Substances Control
PO Box 806

Sacramento, California 95812-0806



To establish a minimum safe distance surrounding the TNT strips during OE operations.
the “blast distance” calculated for the greatest TNT concentration hotspot detected during
RI/FS sampling will be used. The blast distance is calculated using formulas provided by
DoD Manual DA PAM 385-64, which considers soil volume, weight. and TNT
concentration to derive an explosive weight according to:

Blast Distance = 40 x (soil volume x soil weight x percentage TNT)'"?

For the Project Site, the maximum detected TNT concentration is 38 percent, the hotspot
radius was 2 feet (as determined from the decrease in concentration in samples offset by
2 feet), the depth of the hotspot was taken as 2 feet bgs (TNT concentration at 2 feet was
11 percent, versus 38 percent a 1 foot bgs), and the soil weight was 115 pounds per cubic
foot (as taken from RI/FS sampling results). The calculated blast distance (BD) then is:

BD =40 x (25.14 ft x 115 Ib/ft’ x 0.38)'% = 411.78, or 412 feet.






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

